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I. INTRODU~TION 
This repor t  briefly summar izes  the work ca r r i ed  out during the 
past  six months onjstudies --- of the relations between the r a d a r  scat ter ing 
propert ies  of "moon-like" surfaces  (including the lunar-suxfasx) and 
their  surface features.  Three a r e a s  of study have been pursued to pro- 
vide fundamental data concerning the determination of the physical 
charac te r i s t ics  of a surface with emphasis  on the lunar type sur faces  
fron the electromagnetical  scattering character is t ics .  
study are (1) Theoretical  studies of the two-frequency r ada r  experiment  
and other experiments that might prove of value, (2) Measurement  of the 
complete scat ter ing propert ies  of "moon-like" sur faces  on the model range,  
These areas of 
The principal effort has  been directed toward the interpretat ion of the 
r e su l t s  of the doppler spectrum experiment.  
difficulty was experienced in the interpretation of the reeullts f r o m  this  
experiment. 
Initially considerable 
It was found that the analog data reduction equipment was not 
~ 
capable of giving the required resolution and the f i l ter  charac te r i s t ics  of the 
https://ntrs.nasa.gov/search.jsp?R=19650010167 2020-03-17T00:42:42+00:00Z
, 
I 
NsG-213-61 
Semi -Annual Summary R eport  
10 February  1965 
Page Two 
narrow-band fi l ter  contained in the equipment was being injected into 
the doppler spec t rum character is t ics .  
completed in which the basic analog data  is converted into digital 
format  and the resu l t s  processed by an IBM 7090 computer. The 
initial resu l t s  f r o m  this program show considerable improvement and 
the few additional problems a r e  expected to be resolved within the next 
few weeks . 
A computer p rogram has  been 
Studies have been initiated on extending the analysis  of the two- 
frequency r ada r  experiment from the simple flat  surface'  
surface of the moon. 
which i t  is possible to t rack  the moon on a programmed track.  
required for the t ransmi t te r  facility since the only means of tracking is 
by an optical telescope. 
to the curved 
This is 
A computer program has  been completed f r o m  
III. EXPERIMENTAL STUDIES 
A. Bistatic Measurements 
The complete radar  scat ter ing charac te r i s t ics  of a number of " lunar-  
like" sur faces  have been completed. 
made at  a frequency of 10 kmc using both d i rec t  and c r o s s  polarization. 
The resu l t s  of these measurements  will be presented in a future technical 
report .  
These scat ter ing measurements  were  
33. Lunar Radar Exneriments 
The measurements  of the scat ter ing propert ies  of the moon by the 
doppler spec t rum technique utilizing the Ohio State University "Saucer 
Field" and the transmitt ing facil i t ies of Ohio University a r e  well under-  
way. 
difficulities encountered in the data reduction program. 
s ince this difficulty has  been resolved the measurement  effort is being 
increased.  
increased  as referenced in the program for the coming year.  
The measurement  effort was temporar i ly  reduced due to the.  
However, 
The scope of the experiments on the lunar surface have been 
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IV. PROPOSED PROGRAM FOR THE COMING YEAR: 
NOVEMBER 1964 - OCTOBER 1965 
The proposed program for  the coming year  will involve principally 
the lunar r ada r  experiments.  
A. Lunar Radar Experiments 
The measurement  of the scattering propert ies  of the moon will be 
continued. 
1. 
2. 
3. 
4. 
5. 
The following se r i e s  of experiments will be performed: 
absolute r ada r  c ross  section of the moon a t  2270 m c  
the continuation of the mapping of the moon by the doppler 
spec t rum technique 
the measurement  of the scat ter ing charac te r i s t ics  as obtained 
f rom the d i rec t  and c r o s s  polarization received re turn  
the use of the adjacent frequency technique to obtain increased  
information concerning surface roughness. 
the effects of base line separation upon multiple receiving s i tes .  
(This experiment wi l l  be performed i f  t ime permits) .  
B. Theoretical  Studies 
Theoretical  studies would be continued with the major  emphasis  being 
placed upon the interpretation of the resu l t s  of the lunar r a d a r  experiment. 
The analysis of the two-frequency r ada r  experiment would be continued with 
emphasis on the extension to  the moon's surface. 
Very  t ruly yours ,  
Robert  C.. Taylor 
A s s i s t an t Supe r vi  s o r  
RCT/c ld  
- <  . 
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